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TITLE: Reflection of the dynamics of south tayga vegetation upon large scale 
, geobotanical maps | - 


SOURCE: AN SSSR. Botanicheskiy institut, Geobotanicheskoys kartografirovaniye (Geo- 


botanical mapping), 1965, Moscow, Izd-vo "Nauka", 1965, 23-32 
TOPIC TAGS: geographical survey, _ mapping, plant ecology 
ABSTRACT: The dynamic principle in the presentation ("reflection") of the regulari~ 


ties in the transformations of the vegetation cover on geobotanicai maps is being de- 
veloped by the French and German schools of geobotanical cartography, In the SSSR, 


the realization of this approach dates from 1928. Major efforts are!*however, of more|- 
recent origin (1959), The dynamic transformations of the south tayga forest vegeta- 
- tion are most frequently related to antropogenic causes, - forest fires, forest ex. 
ploitation, conversion to. farmland and farming abandonment, In arid and mountainous 
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. tion complexes (participants), are significant. The present work is based upon a de. 
tailed large scale mapping of three key reservations in the viscinity of a) Angara 

- Fiver (1961), 16 kim“, b) Ladozhskoye osero (Ladoga lake), 1963, 16 kIn?, Chudskoye | 

ozero (lake), (1963), 330 kim?, All these mapped parcels of land were situated within 


the generalized boundaries of the. southern tayga forest, but in regions vastly diffe. 
rent with respect to the degree of seh apette interference. Maps of the regions are 
presented on 3 figures, 3 tables contain a systematic description of the observed ve~ 
getation complexes; from 3 to § participant plants are listed for each complex, Dis. 
cussion of the complex successions emphasizes the influence of various methods of 
forest harvesting on the future vegetation development, Thoughts on the improvement | 


dl 
. of “mapping efficiency are expressed. It appears necessary to use the maximum range of| | 
cartographic information codes (e.g. miltiletter designations), and to combine color 


with black patterns, for the fullest reflection of a present vegetation status agains 
the background of. its past base, Orig. art, has 3 figures, 3 tables, - i”, 
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TOPIC TAGS:* solid state laser, laser modulation, laser pulsation 


ABSTRACT: A Q factor modulator that increases the output pulse power of a ruby laser 
by 103 is described. The modulator is made up of am optical head and an electronic eo 
unit. The optical head consists of a rotating prism with total internal reflection oe 
that acts as one of the mirrors of the laser optical resonator; it is driven at a 
angular speeds up to 26 x 10° rpm by a de motor. The electronic unit consists of a 
square wave generator, 4 comparator circuit, two time delay networks, a trigger cir- ye 
cuit, a de motor, and a power supply. The modulator operates in the following manner :: fe, 
at a given angular position of the prism with respect to the laser beam, light from a. ! 
lamp is focused through a lens and illuminates 4 photosensitive diode. The output ay 
on pulse of the photodiode is amplified and fed to the comparator. When the rotational as 
speeds of the motor and the prism are equal, the comparator {nitiates a pulse that 
lights the laser pumping lamp and thus triggers the laser. At the same time, the ; 
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motor is stopped and the laser is not triggered again until the motor builds up its 
speed until it is equal to that of the prism. The motor has an automatic disconnect 
relay which stops it in 5 to 7 seconds if a faulty condition occurs in the circult. 

As a result of work with the modulator, optimum parameters for the optical resonator, 
rotation speed of the reflector, and pumping power have been determined jin order to | 
obtain maximum output pulse power. Orig. art. has: 2 figures. {Iv} 
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AUTEOR _KARPENKO, BoK., Eng , PROKOF'YEY, YU.A. 105-6-19/26 
TITLE K Device on an Gscillograph for Recording the Run-Dom Angle of the 
; the Rotor of a Synchronous kachine 
(Ustroystvo zapisi na ostsillogra fe ugla .ybega rotora sinkhronnoy 
mashiny - Russ.an) 
PERIODICAL Elektrichestvo, 1957, Nr 6, pp 74 - 76 (UeSoSRs) 


ABSTRACT A donor of the angle @,which is of comparative structural simplicity, is 
described. It facilitates immediate recording on the oscillograph,has no 
inertia, and can be used for the recording of processes with practically un- 
limited variability of this angle, The donor may have vary high accuracy 
and depends on the parameters of the elements used. The system consists of 
three elements- the impulse giver, the transformer- consisting of a thyra- 
tron, an electron tube, an RC member - and an amplifier; In order to avoid 
the disadvantage accompanying the use of filters (inertia), an RC member, 
which is switched on to the rectangular voltage wave, is used. Systems with 
one thyratzon and one diade and a system with two thyratrons and one dis- 
charge disk are described. In the former case 6 is fixed on the oscillogran 
after 0,02 sec, in the latter cage this is the case after 0,ol sec. In or- 
der that the RG circuit ma y not exercise any influence on the anode cir- 
cuit, the resistance R should be as great az possible. 

(§ illustrations and 1 Slavic reference). 
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Determining a Constant Common Amplification Coefficient of 
an Electrodynamic Amplifier Working With. an: Electronic 
Amplifier (Polucheniye postoyannogo obshchego koeffitsiyenta 
usileniya elektromashinnogo usilitelya, rabotayushchego ~ 
govmestno s elektronnym usilitelem) 


Elektrichestvo, 1959, Nr 5, pp 80-82 (USSR) 


If one or several controi windings of the electrodynamic ampli- 
fier (EDA) are fed by an electronic amplifier (EA), it is 
convenient to design an EA with such a characteristic that 

the common amplification coefficient of the EDA und of the 

EA remains unchanged. To this end, the product of the tangents 
of the angles of inclination in the amplification character- 
istics must remain constant over the whole range of signal 
changes. The diffioulty cf this task is the circumstance that 
the no-load characteristic of. the EDA ig not unambiguous. but 
is expressed by a hysteresis loop depending .on the initial 
magnetization. The task is simplified by representing the 
no-load characteristic of the EDA in form of three sections 

of straight lines. In such case, there are ro particular 
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current, and the input of the amplifier is shunted by the 
resistor ry or Ps according to the polarity of the signal. 


given. By changing Ty and rz,any gradient of the characteristic 


towards the point of inflection can be obtained. The charac- 
teristic of the BA without the 6Kh6 tube is an envelope of. 

the whole family of characteristics. The point of inflection 

can be obtained in any spot of this envelope. The total gradient 
of the characteristic before and after the point of inflection 
ig determined in dependence on the necessary amplification 
coefficient by means of the resistor r, and the current reverser 
Py which shunt the input of the amplifier. The amplifier is 


very convenient for work in the laboratory as it can produce 
practically any characteristic. In spite of the mentioned 
shortcoming, the EA described here greatly increases .the 
accuracy of regulation in the wirings with an EDA. The ampli- 
fier can also be used in wirings with an invariable polarity 
of the signal where the influence of hysteresis is unimportant. 
There are 5 figures and 41 Soviet reference. 
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Karpenko, Be Kes Engineer S0V/105-59=10=13/25 
Compensation of the Resistances in Slow-speed Processes 
Elektrichestvo, 1959, Nr 10, pp 68-72 (USSR) 


It is shown here that slow-speed processes allow for 
compensation of the ohmic resistance and reactance with the help 
of circuit diagrams similar to those of automatic control. The 
time constants of the circuit-diagram elements greatly influence 
the compensating resistance. The author demonstrates that the 
compensating resistance greatly depends on the frequency at large 
values of the time constants. The value of the compensating 
resistance is easily obtained from the amplitude-versus-phase 
characteristics of the open system. It is recommended to choose 
the compensating resistance according to the stability conditions 
of the system, In rapid-speed processes, the corresponding 
point on the amplitude-versus-phase characteristics is found near 
the origin of coordinates. This is why the equivalent circuit 
resistance is here almost equal to the natural one (without 
compensation). This is exemplified in an appendix by the 
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RG: none 


TITLE: Magnetic circuit calculation for a motor with printed windings 5 
SOURCE CODE: Elektrichestvo, no. 3, 1965, 48-52 


TOPIC TAGS: magnetic circuit, magnet, electric motor, electric engineering, 
electric rotating equipment part 

ABSTRACT; The article presents a method for calculating the magnetic cir- 
cuit of a printed-circuit motor with a face-type air-gap. The purpose of — 
this project is to determine the optimum magnet shape and dimensions, to 
‘evaluate the need for seft-iron pole shoes ‘and to determine the effect of 
stabilization on the magnitude of useful fluxts Tne design caleulabions 

were made on a per pole basis for three different airgaps (1 mms 2 mm, 3 
mn). First the magnet length, the magnet cross-section and the pole shoe ; 
cross-section were varied, the leakage flux was assumed to be concentrated be 
at the ends. On the basis of plotted curves of useful flux vs. magnet | De os ae 
length it was found that the pole shoe becomes ineffective for a pole os 
width greater than 50% of the pole pitch; maximum useful flux was obtained 

at 80% pole pitch without shoese More accurate results and better agree~ i 
ment with test data is obtained without assuming a concentrated leakage | ‘| 4 
flux and by considering the effect of the airgap dimensions on the leakage — i| 
flux. For this purpose the magnet is divided into n gections and each 2 _ | ee 
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section is calculated by the equivalent electric circuit method also by 

using the demagnetization characteristics. The number of sections n must 

be chosen so that the results do not differ by more than a few.percent from 
those obtained with n-1 sections ( n= 4 was found to be sufficient for a 
30-mm long magnet). The method described here and the method of successive 
integration were both used to calculate certain special magnet shapes : 
(pyramidal) and both gave practically the same results. In designing the : 
motor it is possible to use either a single magnet on one side or two mag~. 
nets which should be located symmetrically. The latter case gave 30% more 
useful {luxe In conclusion, the Russian motor model PDR-6 (single magnet) 
is compared with the French motor model TM-510 of the same size with 
respect to essential design parameters and performance characteristics. 
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SOURCE: Priborostroyeniye, no. 5, 1966, 24-26 


servomotor, EShD stepping servomotor ,/, 


ABSTRACT: A very brief description is supplied of (1) RShD reactive-rotor gear 
stepping motor intended for smaller steps and higher speeds and (2) EShD 
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permanent-magnet-rotor two-stator stepping motor intended for larger steps, 
higher torques, and quick response. They were developed in the Kiev Institute of 
Automatics. An RShD-10-FD-1V motor is intended for operation at a fixed 
frequency of 100% 2 cps; it is equipped with an electromagnetic detent and a 
damper. Technical characteristics of eight RShD and five EShD types are 
tabulated. The RShD types have: maximum stalic torque, 140—4500 g-cm;} 
maximum operating speed, 100-3500 steps per scc; power consumption, 

13—300 w. The EShD types have: maximum static torque, 1000—18000 g+*cm; 
-maximum operating speed, 500—1600 steps per sec; power consumption, 
250—1000 w. Orig. art. has: 3 figures, 2 formulas, and 1 table. 


SUB CODE: 09 / SUBMDATE: none / ORIG REF: 004 


and 
‘Card 2/2 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720820008-4" 


06/13/2000 


"APPROVED FOR RELEASE: 


oo 


CIA-RDP86-00513R000720820008-4 


sounce Cove: ua/ Glos J66/000/008/001 5/0083 


Ge SRY os 
PNR. bet AVTGO3LO04 i 


fe 


AUWUGRS NALPeTicd y Be Meg MabeHova te Pn. 


Ree enna necro pana Sia a 
Os ae 7 
ma 


r 


‘ 


Desiga of the basic dimens fons of olectric gtap-motors with active 


eLiLst 


yotor : 
| 
SOURCES sLektrichestvo, No. 6, 1966, 75-83 ‘ 


sgopic TAGS: electric motor, electrical engineering : 


at 


Fe ' orn am tH Ot a A 3 Ss fr a wat 
whe article presenus 4 method Lor gaging gtep-mnoters 
: pane Sm epee sa eet OS aan nee a Bees. SAG. assy 8e SoS Dy cae aie 

! Wawa Saraanen’ wagac vis moun GG Osa vi ree) PV paeereen ar “Oak PAee GaN Gy 


vn - ~- 
i 8 siic vor: 


rea wa 


} teu eee: COteAL ae) 


Vero ~*~ o 


cake ek Gn yo Ves mn! 


re Poi aie el TA 2 we Soke 4 ayes 

od foe Wide Pee ann whe ye ff awiwle pie 

i ara DESE at ast a ge Tees Ae eA Sage Catia Scenes eee sO TAD ELIV a 
GAGRsy Cv Vand sned on tals bes jen TMGLY VAY OL val eA GUL at case 


' eng oF whe sinusoidal casc> yinien approximaves actual conditions, ig 
Gi fFicults aopropriate correction Pactors are snvroduced in Lieu of 
Ti sgorous Aorivavion. Tne overall rowor gimensions, 4.e.’ 10S diameter _e& 
and Longwn are getermined on tne oasis of speoiried Joad conditions a 
and torque requirements; the optinwa geome try or rotor seethn (pole 

wieces) 35 aotermined next vy erapaices construction ‘ased on the de- 


—_— 


ination curve of whe magnet meserLGle sinelly, tac giccor is 
Eegigmea neound ‘sne rowore & ~W0-poLe moaes is conaiaerca Pou Liius~ 


Seed 
eee yoo: , 621. 313415713354 fig tera elise 
Bese OPA 5 rw ae 


CIA-RDP86-00513R000720820008-4 


06/13/2000 


"APPROVED FOR RELEASE 


4" 


00513R000720820008- 


-RDP86- 


CIA 


06/13/2000 


APPROVED FOR RELEASE 


"APPROV 


ED FOR RELEASE: 06/13/2000 


Ee REE P oun neue cuReniee 


<e 66219 
2Y, 2200 
S0V/126-8-3-2/33 
AUTHORS: Berdyshev, A. A. and Karpenko, By Veo 
TITLE: On the Role of Indirect Interaction in the Theory of the 
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PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 8, Nr 3, 
pp 330-336 (USSR) 


ABSTRACT: Usually the ferro and antiferromagnetism of transition 
metals is explained by the exchange interaction between 
the electrons of inner d-shells. If the exchange 
interaction integral between nearest neighbours is 
positive, then the metal isa ferromagnetic, while if 
it is negative the metal is antiferromagnetic. Such a 
treatment of magnetic properties meets with a number of 
difficulties. A large group of experimental data cannot 
be explained with the aid of the Bethe-Slater curve for 
the exchange inte 
Moreover, the majority © 
exchange integral gives it a neg 
Secondiy, it has recently been found (Ref 3 
diluted alloys of manganese with noble metals ar 
Card 1/5 ferro or antiferromagnetics. In these alloys the re 
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of the transition metal are at such large distances from 
each other that direct exchange coupling between them is 
entirely excluded. Similarly, ferro and antiferro- 
magnetism of rare earth metals cannot be explained by 
unusually weak direct coupling between magnetically active 
electrons. These considerations have led to a search for 
other possible mechanism of exchange coupling. One of 
such mechanisms is the indirect exchange interaction 
suggested by Zener (Ref 1). The present work is 
concerned with the effect of indirect interaction in the 
ferromagnetic problem. The theory is based on the 
s-d-exchange model of transition metals put forward by 
Vonsovskiy, his coworkers, and Berdyshev (Refs 4, 5). The 
Hamiltonian which describes the interaction between 
conduction electrons and spin waves in a ferromagnetic 

is given by Eqs (1) and (2) (Ref 4). In these equations 


EL = Ak is the translational energy of a conduction 
electron, A is the trangport integral, 6 = Jg is the 


Card <% energy of a spin wave, k and 2 are the wave numbers of 
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the electron and the spin wave (in units of the lattice 
constant), J is the d-d-exchange integral, I(K, ,K,) 

is the s~d-exchange integral, a, and a (-) are the Fermi 
operators in the second quantization t eory for 
conduction electrons with wave number kK and spin 
components +1/2 and -1/2 respectively, b_ are the Bose 
operators and N is the number 

previous papers on the s- 

only the 


contribution due to the "triple" terms in the energy 
Spectrum was not considered and it is the aim of the 
e the effect of these terms on 
and its magnetization. 


When 
Card 3/5 the existence of ferromagnetism becomes possible in mea 
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case of complete absence of direct coupling or even 
negative d-d-exchange integral. An expression is derived 
for the d-d-exchange integral and this is given by Eq (11). 
From this expression it can be seen that in the present 
theory the energy of the spin wave is considerably 
altered in comparison with the exchange model. Firstly, 
the second order correction of the energy has led to the 
replacement of the integral of direct d-~d-exchange 
coupling by a certain effective integral whose magnitude 
depends on the Fermi energy and the transport integral 
for conduction electrons. Secondly, the effective exchange 
integral is not very dependent on temperature. Finally, 
the second order correction of the energy completely 
cancels the effect of the first order correction so that 
the "zero" energy A , which was considered earlier in 
Refs %& and 5, is completely absent in the spin wave energy, 
This means that the spontaneous magnetization of 
d-electrons follows the T 2 aw in contradiction to the 
Card 4/5 results obtained in Refs 4 and 5 and this is eo 
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to the fact that the second order correction to the 
energy completely cancels the first order correction, 
There are 8 references, 3 of which are Soviet and 

5 English. 
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On the Indirect Interaction of d-Electrons.of Transition 
Metals (0 kosvennom vzaimodeystvii d-elektronov perekhodnykh 
metallov) 


Zhurnal eksperimental'noy i teoreticheskoy fiziki, 
1959, Vol 36, Nr 3, pp 819-822 (USSR) 


The ferro- and antiferromagnetism of transition metals can be 
explained by the exchange interaction between the electrons of 
the internal d-shells of the atoms. The theoretical treatment 
of this problem by means of the exchange interaction integral 
meets with a number of. difficulties (Ref 1). Thus, firstly, the 
large group of experimental data cannot be explained by the : 
Bethe-Slater (Bete, Sleyter) ourve for the exchange interaction 
integral of transition metalse Secondly, the majority of 
theoretical estimates of this integral leads to a’ negative 

sign (antiferromagnetic)(Ref 2), and, thirdly, diluted alloys 
of manganese with noble metals show ferro~ or antiferromagnetisn 
(Ref 3). In view of the fact that by means of this theory it 
is apparently not possible to describe these phenomena 
correctly, it is necessary to search for another form of 
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representing the exchange interaction; the present paper makes 
acontribution in this cdivectione Sener (Ziner)(Ref 1) suggested 
the form of indirect exchange interaction which he investigated 
phenonenologicallr; the present piper uses it for the purpose 
cf dealing with the ferromagnetic problem. The s-d model of the 
transition metals is treated on the basis of the perturbation 
theory in second approxination; this leads to indirect inter- 
action between the d-clectrons in which the conductivity 
electrons are involved. Thus, ferromagnetism vould occur only 
if either s-d-coupling is completely absent (3.450 for rare 
earths and diluted manganese solutions) er also i: 


a negative value. The conditions tor ferromagnoatism can 


eras . . _(s ; 
represented in the general form J = fa teed Yoo. 
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The effective exchange integral is found to be only feakly 
temperature-dependent, ise. it becomes gnaller vith pising 
temperature. The authors finally thank S. V. Vonsev: iy and 
Ye. A. Turov for discussions and remarks. There are 

§ references, 3 of which are Sovict. 
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of the Magnetism of Transition Metals and Rare Earths | 


It. Antiferromagnetism4| Y 
PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol 9, Nr 4, 
pp 481-487 (USSR) 


ABSTRACT: In the previous paper (Ref 1) a study was made of the 
indirect interaction between d-electrons in the 
ferromagnetic problem. It was shown that the indirect 
jnteraction between electrons in inner and incompletely 
filled shells, in the atoms of transition metals and 

: rare earths, favours the formation of a ferromagnetic 

a state. In the present paper an estimate is made of the 

: role of indirect interaction in setting up antiferro- 
magnetic order. The Hamiltonian for an antiferromagnetic, 
according to the s-d exchange model put forward by 
Vonsovskiy (Ref 2),is of the form shown on p 481 

where a, and ay(-) are the Fermi second quantization 
operators for electrons with the momentum k and right 4 


Card 1/% 


APPROVED FOR RELEASE: 06/13/2000 


CIA-RDP86-00513R000720820008-4" 


"APPROVED FOR RELEASE: 06/13/2 
: 0 - 
same /13/2000 CIA-RDP86-00513R000720820008-4 


-i ee 


80211 
$/126/60/009/04/001/035 
E032/E435 


The Role of Indirect Exchange Interaction in the Theory of the 
Magnetism of Transition Metals and Rare Earths II. Antiferromagnetism 


and left spin orientations respectively; Sy is the spin 
operator for the n-th lattice site, J is the d-b 
exchange integral for two nearest neighbors, I is the 
s-d exchange integral (assumed independent of the 
momentum of conduction electrons), V is the volume of 
the system, Ex, = Ak2 is the energy of a conduction 
electron, A is the transport integral (Ref 3) and 

s = 1/2. The spin operators can be related to the Bose 


operators by the two equations at the bottom of p &81 
and top of p 482, The Hamiltonian obtained in this way 
is shown at the top of p 482 where z is the number of 
nearest neighbors for a given atom, 


if a > ae : 
° 


and @® is the radius vector from the atom to its 

nearest neighbor atom. After diagonalization, the 

Hamiltonian can be thrown into the form shown at the 
Card 2/4 bottom of p 482 where €, and g(h) are defined by the 
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relations at the bottom of p #82. The energy of the 
system in an external magnetic field, the free energy 
and the magnetization are then calculated in a way 
similar to that employed in the previous paper (Ref 1). 
It is shown that if the interaction of spin waves with 
conduction electrons is taken into account, then the 
interaction between d-electrons is characterized not by 
the d-d exchange integral but by a certain effective 
exchange integral Jeff which is given by Eq (6), in 
which § is the chemical potential of the conduction 
electrons. It follows from this equation that in the 
absence of direct d-d exchange interaction, the 
integral Jeff is negative, which means that the energy 
of the spin wave also becomes negative and an 
antiferromagnetic state cannot be reached. It is 
concluded that indirect exchange interaction in general 
favours ferromagnetism and tnis agrees with Zener's 
hypothesis. The electronic specific heat of transition 
metals is also affected by indirect interaction. The 
interaction of conduction electrons with spin waves in 
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ferro and antiferromagnetics introduces an extra turn 
into the specific heat equation. It is suggested that 
by separating out the linear term in the experimental 
determination of the specific heat of a dilute alloy 
and by comparing it with the corresponding linear term 
in the specific heat equation for a pure metal, it may 
be possible to estimate the magnitude of the exchange 
integral TI. There are 8 references, 2 of which are 
Soviet, 1 German in Russian translation and 5 English. 
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\ 
On the Probtem of the Existence of a Suachouduueeing 


State in Antiferromagnetic Metals 


PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol 9, Nr 5, 


ABSTRACT: 
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pp 794 - 795 (USSR) 


So far, no superconducting antiferromagnetic metals have 
been detected and therefore it is of interest to investigate 
the criterion of superconductivity in these. In the 
antiferromagnetic metal interactiom of conductivity 
electrons with spin waves occur which are specific for such 
metals. In this brief note, the author investigated 
mathematically the problem of the influence of this inter- 
action on the occurrence of a superconducting state. It is 
shown that electron-magnon interaction leads to effective 
interaction of electrons with pulses of opposite polarity 
and spins and this interaction is repulsive in character 

in contrast to the electron-phonon interaction. The bond 
energy of the Cooper electron pair, forming as a result 

of electron~phonon interaction, can only decrease and the 
pair can generally be annihilated as a result of scattering 
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of electrons on the spin waves. The repulsive character * 
of the electron-electron interaction, due to exchange with 
spin waves, is explained by the fact that the scattering 
of electrons is accompanied by spin flip, If one of the 
electrons of a Cooper pair is scattered on a spin wave, 

it changes the direction of its spin; electrons with 
parallel spins cannot form a conjugate pair. 

There are 2 references, 1 of which is Soviet and 1 English. 
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TITLE: On the Existence of Supérconducting Antiferromagnetics 4A 


PERIODICAL; Fizika metallov i metallovedeniye, 1960, Vol.10, No.2, 
pp.301-302 


TEXT: The superconductivity criterion for antiferromagnetic 
materials was discussed by the present author in Refs.l and 2. 

In Ref,2 use was made of a reduced electron-electron Hamiltonian 
describing the interaction between electrons with opposite momenta 
and spins due to spin-wave exchange effects in antiferromagnetics. 
The positive sign of the effective interaction potential showed 
that electrons forming a Cooper pair repel each other as a result 
of scattering on magnons. In the present note the author discusses 
the effect of inelastic scattering of electrons by magnons on the 
appearance of superconductivity, using the method proposed by 
Bogolyubov in Ref.3. The Hamiltonian for the electron-phonon- 
spin-wave system consists of three parts (p.301) and includes the 
s - d exchange integral I. the electron-phonon coupling 
constant ¢. the chemical potential of conduction electrons &, 
and the number of nearest neighbours 2Z. The Bogolyubov 
transformation is then applied and the transformed Hamiltonian 
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is quoted at the bottom of p.301. It is shown that the energy 
gap separating the first excited state from the ground state 
is given by 

1} 


F\ = o exp { - oS 


2x2 


ra 2) = & 
a! ¥ ph = Peurear™ E'(K,)’ 


where j represents the effective d-d coupling, The quantity fs 
is equal to the width of the energy interval in which electron-phonon 
and electron-magnon interactions are effective, Since Par, it 
follows that the additional scattering on spin waves reduces the 
magnitude of the energy gap, i.e, it hinders the appearance of 
superconductivity, For sufficiently strong s - a exchange 

effects (Pa> P ph) superconducting state cannot exist at all. 


Acknowledgments are made to V.A.Moskalenko and V.V.Tolmachev for 
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TITLE: The Effect of Scattering of Conduction Electrons by 
Spin Waves in a Ferromagneti¢,on the Temperature of 
Transition to the Superconducting State "\ 


PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol.10, No.5, 
pp .794-796 


TEXT: Following the discovery of superconducting ferromagnetics 
by Matthias et al (Ref.1), the problem of the connection between 
superconductivity and ferromagnetism has acquired a considerable 
interest, Vonsovskiy and Svirskiy (Ref.2) have shown that the 
magnetization of the conduction electrons by the exchange "field" 
prevents the formation of a superconducting state. However, no 
one has so far investigated the effect of inelastic scattering of 
conduction electrons by spin waves of the superconductivity of a 
ferromagnetic. The present author investigates this problem using 
the Hamiltonian of the s-d exchange model put forward by 
Vonsovskiy and Turov in Ref.3. The Hamiltonian is simplified by 
neglecting terms responsible for the magnetization and retaining 
terms responsible for inelastic scattering. This simplification is 
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said to be justified by the fact that the role of the neglected 
terms has already been investigated by Vonsovskiy and Svirskiy 
(Ref,.2) and the analysis would only be complicated by them without 
altering’ the overall qualitative picture. The results obtained 
from this analysis are in complete agreement with the results of 
Kasuya (Ref.8) who showed that spin wave exchange leads to an 
effective repulsion in the case of electrons with opposite momenta 
and spins in the neighbourhood of the Fermi surface. It is shown 
that electron-magnon interaction prevents the transition to 


superconducting states, There are 8 references: 5 Soviet and. 
3 Non-Soviet). 
ASSOCIATION: Ural’skiy gosuniversitet im, A.M.Gor’kogo 


(Ural State University im, A,M,Gor’kiy) 
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II. antiferromagnetism 44 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1960, 
Vol. 38, No. 3, ppe 925-928 


TEXT: In continuation of a previous paper (Ref. 1) in which the necessity 
of investigating the indirect interaction between electrons of unfilled 
inner atomic shells of transition metals (d-electrons) and rare earths 
(f-electrons) has been pointed out, the present paper describes a study 

of the role played by indirect interaction between d-electrons in con- 
nection with the antiferromagnetic state. The ansatz for the Hamiltonian 
of an antiferromagnetic body in the s-d exchange model, on which the 
theoretical study is based, was taken from a paper by S. V. Vonsovskiy 
(Ref. 2). The investigation is carried out by perturbation-theoretical 
methods. Contrary to what was done in Ref. 1, the perturbation theory is 
not applied to an arbitrarily chosen spectrum, but to a certain unperturbed 
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TITLE: Exchang Interaction of Inner and Outer widoteons Vix Trans- 


e Interaction of inner ee 


{tion Metals 
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 132, No. 4, pp» 797-800 


TEXT: In the electron spectrum of metallic orystals which are composed 

of elements of the transition group and of the rare-earth group, special 
properties are observed compared to the erystals of other metals. This is Wa 
brought into connection with the d- and f-shells of the electron sheath. 

The electron density of the transition metals is divided into three 

regions. The first is near the nucleus, the second consists of the valence 
electrons, and the third intermediate region consists of the electrons of 

the non-closed shells. For this system the Hamiltonian (1) is written down. 
The present paper describes the influence exerted by the non-diagonal 

terma in (1) upon the development of the exchange coupling, i.e», on the 
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TOPIC TAGS: . vector meson, boson, matrix function, quantum mechanics, spinor , 
Covlornb Tield jtevkeqred equation i 
ABSTRACT: ‘The authdrs show that Kepler proolem for a boson can be solved in simpler 
‘fashion in the Kemer representation, using for this purpose the theory developed 
‘for projection operators by A. A. Borgardt (Algebraicheskiye metody v teorii 
‘chastits tselogo spina [Algebraic Methods in the Theory of Particles with Integer: wg 
‘ Spins], Dnepropetrovsk, 1964). In particular, the motion of bosons of spins 0 and :--~ Bigg 
‘1 in a Coulomb field is treated on the basis of a 16-row Kenmer representation. | ae 
, The properties of the spin-angle functions involved in the calculations are de~ 
‘scribed and the integrals of motion which completely classify the states are deter-” 
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: ; Mined, The radial and angular parts of the initial equation can be separated by 
: employing the integrals of motion and a set of projection operators. 
: compared with that used for a spinor particle. Authors are grateful to_A. A. 


____.._Borgardt for discussions of the results of the paper and for valuable remarks. 
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TITLE: Bosons in the field of a plane electromgnetic wave 


SOURCE: Zhurnal eksperimental'noy 1 teoreticheskoy fiziki, v. 50, 
sno. 4, 1966, 1167-1170 


‘TOPIC TAGS: boson, electromagnetic wave, relativistic electron, 
algebra — 


ABSTRACT; The authors obtain a solution of the Kemmer equation for a 
boson in the field of a plane wave in terms of reducible representa- 
tions. These representations satisfy, besides the well known rules of 
| the Kemmer algebra, also relations that were obtained in an earlier 
paper by one of the authors (Borgardt, Dissertation, Dnepropetrovsk 
State University, 1964). The solution obtained applied to all types of 
Kemmer bosons (vector, pseudoscalar, axial vector, and scalar). The 
irreducible parts of the representations are Separated by means of the 
projection operators presented earlier in a paper by the other author 
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7 Abstract : The reaction of hydrogenation of tetraethylsilane in the vaporous phase was) RSS 
a investigated at normal pressures. It was established that the absence of cat~ ma 
alysts does in no way change the tetraethylsilane hydrogen even at a tempera~ ee 

ture of 500°, A temperature much higher than 500° results in the pyrolysis of — oe 
the tetraethylsilane and the formation of elementary Si and some gaseous pro- ‘jag 

- ducts. Ata temperature of about 550° the tetracthylsiiane is split by the . 
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Zhurnal Obshchey Khimii, 1957, vol 27, No 2, pp. 325=327 (U.S.S.R.) 


Experiments shoved that ethyl silicic ether in the presence of a homologous 
sodium phenolate reacts easily with phenols of different structures. Tht 
reaction was considered to be very simple and also suitable for the 
synthesis of tetrasroxysilanes with yields of about 70 - 85%. By employ- 
ing this reaction method, the authors synthesized eleven tetraaroxysilanes 
as well as orthosilicic ethers of cyclohexanol, eyclopentanol and benzyl 
alcohol. 


The physico-chemical properties of the tetraaroxysilanes obtained are 
described in a table, When exposed to ultraviolet light, all tetra- Seek 
aroxysilanes give a light blue or dark blue as well as a violet fluorescence Ram 
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Des study of the effects of hydrodynamic conditions on 
the polymerization of acrylonitrile ‘ 


JoRTODICaL: shurnal »vrikLadnoy khimii, v. 35, no. 10, 1962, 
2326-2552 a 


sorr 


‘he present work was concerned with the effects of 

stirring on the polymerization reactions of acrylonitrile in aqueous 
solutions (7), owing to the increasing importance of such polyners 
in the production of artificial fibers.’ The reactions were carried 


out under argon in a stainless steel autoclave, with stirring 

(2800 rym, Re being 4000 or 46000), at 15 - 4596, under isothermal 
conditions. Similar exseriments were carried out under static con- 
ditions, in air and in argon. Win0, and oxalic acid were used as 
initiators. In stirred solutions, after 15 min reactions, the 
yields increased from ~ 200 at 150U to ~ 60% at 30° and fell to 
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~ 475 at 45°C, ‘the corresponding figures after a 40 min reaction 
were ~ 49, 70 aud 50.5 respectively, tending to be always slightly en 
lower in the nore intensively stirred solutions. Yields of static- 

ally carried out reactions uader argon were on the average ~ L0% __ 

higher than the above, and were higher still when the polymerization ~~~ 
took place (still without stirring) in air. In small amounts, Oxy- we 

we gen improves the yields, but reverses its action and even stops the 

es reaction completely when introduced-in Large amounts, Cg. by stir~ 

.. ring in systems open to the atmosphere. There are 5 figures and 1 
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Effect of a hydrodynamic regime on the polymerization of 
acrylonitrile, Zhur.prikl.khim, 35 no.10:2328-2332 0 62, 
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tritiation redex svstem KiS.00 - Na,c0y and its efract on 
the kinetics of tha static fo yhardization of acrylonitrile. 
Tav. V¥ade uchoh. azave; khdm. Lo khim. takh. 7 no,3:923-997 
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